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pleted, have exchanged their bright blue color for a pale green; and now contain in solution an excess of sulphur dioxide which must be got rid of before using it to dissolve a fresh portion of copper. This may be effected by keeping back a small portion of the chlorinated copper solution, and after the reduction of the gas is complete, as may be shown by the changed color and the sulphurous odor of the liquid, adding the reserve portion thereto, by which means the excess of sulphurous acid will be oxidized. The larger part of the cuprous chloride separates during the passage of the gas but a furthur portion is deposited on the cooling of the solution.
The excess of sulphurous acid may also be got rid of by blowing a current of hot air through the liquid after it has been withdrawn from the precipitated cuprous chloride.
Cuprous chloride is quickly transferred into cupric oxychloride by atmospheric oxygen and when dissolved or suspended in an acid liquid is by this means converted into a cupric salt, which may be again reduced to cuprous chloride by the action of sulphur dioxide.
If the ore or roasted matte contains silver, the sulphate of copper, which in well-roasted ore should be about one-third of the copper content, is first dissolved out with water, taking care, however, to add enough of some soluble chloride to chlorinate and render insoluble any sulphate of silver which may be present. From the clear solution thus obtained, after adding the requisite amount of chloride of sodium, the copper is precipitated as already described, by the action of sulphur dioxide. The resulting acid liquor, freed from its sulphur dioxide, is now used to dissolve the oxide of copper in the ore, the process being aided by heat, and if the formation of cuprous chloride is feared a current of heated air may be injected and made the means of agitating the mixture. If the ore contains the silver as metal or oxidized sulphide, the chloride of copper formed is a good agent for bringing it into the condition of silver chloride. This will be found in the residue after the extraction of the copper, together with any gold which may be present; lead as sulphate, oxides of antimony and iron and earthy matters. Cobalt, nickel and zinc, if present, will however be dissolved, and not being precipitated by sulphurous acid, will by successive operations, accumulate in the solutions and may be afterward extracted. From the residues, the silver may readily be extracted by brine, after which the gold, if present, may be recovered by chlorination, or the precious metals extracted together from the residues by amalgamation.
Chloride of silver is soluble to some extent in a solution of cupric chloride, and is then in part carried down with the cuprous chloride in the precipitation of the latter.
The cuprous chloride as obtained by the precipitation with sulphur dioxide is a white coarsely crystalline powder, having a specific gravitybout 56.6 cents. Sixty-six tons of ore were required to produce one ton of metallic copper,
